A 73-yr-old man with severe ischaemic heart disease presented for coronary artery bypass grafting. His preoperative platelet count, obtained from an ethylene diamine tetraacetic acid (EDTA) sampling bottle, was 61ϫ10 9 litre -1 , but he had no history of bleeding problems. Previous platelet counts demonstrated results ranging from 16ϫ10 9 litre -1 to 254ϫ10 9 litre -1 with variable degrees of in vitro platelet clumping. Preoperative thrombelastography reflected a normal coagulation profile. The laboratory findings and the absence of a history of haemorrhagic complications suggested a diagnosis of EDTA-dependent pseudothrombocytopenia. We present the perioperative implications of this in vitro phenomenon and methods of detecting the functional and numerical integrity of circulating platelets.
Pre-and postoperative thrombocytopenia are factors predict-calcium ions. Incubation of the blood sample with sodium citrate instead of EDTA usually prevents the process and ive of increased haemorrhage and increased blood transfucan be considered diagnostic of EDTA-dependent pseudosion requirements after cardiac surgery. 1 2 Functional thrombocytopenia. impairment of platelets resulting from cardiopulmonary Misinterpretation of an artificially low platelet count may bypass further compromises haemostatic mechanisms. 3 Relead to the unnecessary transfusion of platelets, increasing exploration for haemorrhage after coronary artery bypass the risk of associated morbidity. In the absence of a reliable grafting is associated with increased length of hospital stay platelet count, assessment of platelet function may be and increased mortality. 4 Thrombocytopenia is undesirable difficult. Testing for bleeding time has been shown to be a and may result in the need for platelet transfusion.
poor predictor of haemorrhage associated with surgical Pseudothrombocytopenia is a rare finding caused by procedures. 11 Thrombelastography, on the other hand, in vitro aggregation of platelets in sampling bottles conreflects platelet function and predicts postoperative haemortaining ethylene diamine tetraacetic acid (EDTA) as an rhage after cardiac surgery. 12 anticoagulant. 5 Bartels and colleagues demonstrated a prevalence of 0.1% in a general hospital population. 6 Silvestri Case report and co-workers discovered that 15% of patients referred to a specialist unit with isolated thrombocytopenia were, in A 73-yr-old man with triple-vessel coronary disease prefact, cases of EDTA-dependent pseudothrombocytopenia. 7 sented for coronary artery bypass grafting. His past medical The phenomenon is thought to be the result of an altered history comprised ischaemic heart disease with two prior conformation of platelet membrane glycoproteins or anionic myocardial infarctions and unstable angina pectoris; conphospholipids after exposure to EDTA and cold temperature, gestive cardiac failure; chronic obstructive airways disease; leading to the binding of various immunoglobulins of and cerebrovascular disease with several transient ischaemic the IgG, IgM or IgA class, which then promote platelet attacks and a prior cerebrovascular accident. He denied any aggregation. 8 In some patients, antibodies against the IIb history of bleeding problems. His current medications fraction of the platelet membrane glycoprotein GP IIb/IIIa were beclomethasone and salbutamol inhalers, nifedipine, complex have been discovered. 9 10 This structure becomes amiloride, furosemide and glyceryl trinitrate spray as required. He had stopped smoking recently. On chest exposed as a result of the chelating effect of EDTA on Table 1 Perioperative laboratory findings and TEG results. For platelet counts we used sampling bottles containing EDTA or sodium citrate (citrate). For preoperative TEG samples, we used native cups (n), intraoperative samples were incubated in heparinase-coated cups (hp), and for postoperative samples both techniques were used. APTT ϭ activated partial thromboplastin time; R time ϭ reaction time; K time ϭ clot formation time; alpha angle ϭ rate of clot growth; NA ϭ not applicable. Reference ranges: haemoglobin, 13.5-17.5 g dl -1 ; platelets, 140ϫ10 9 to 400ϫ10 9 litre -1 ; prothrombin time, 12-16 s; APTT, 28-38 s; fibrinogen, 1. are not usually associated with platelet clumping) was taken 3 days before operation and demonstrated a low platelet count of 68ϫ10 9 litre -1 . A further recent sample, collected some cases, the underlying pathology cannot be identified. within an EDTA bottle, however, showed a normal platelet In 1996, the Task Force on Blood Component Therapy of count of 254ϫ10 9 litre -1 .
the American Society of Anesthesiologists suggested that Because of the inconsistency of the findings, we decided prophylactic platelet transfusion was rarely indicated in to rely on thrombelastographic analysis (TEG) for our surgical patients with platelet counts greater than 100ϫ10 9 decision to proceed with the surgical procedure and for our litre -1 , and was usually indicated for platelet counts below intraoperative transfusion strategy. The preoperative TEG 50ϫ10 9 litre -1 . In patients with intermediate platelet counts showed normal values ( Table 1 ). The alpha-angle and the (50ϫ10 9 litre -1 to 100ϫ10 9 litre -1 ), the risk of bleeding maximum amplitude, parameters denoting platelet function should be assessed and factors that adversely affect platelet and platelet-fibrin interaction, were within the normal range.
function, such as the use of extracorporeal circulation, Findings were similar throughout the surgical procedure should be taken into account. 13 Doubts about the wisdom and into the postoperative period. Further perioperative of administering platelet concentrates to our patient arose platelet counts and the results of pre-and postoperative because of the enormous variation in past platelet counts, coagulation profiles were recorded (Table 1) . After administhe presence of clumping and the absence of a clinical tration of heparin 24 000 iu, the activated coagulation time history, indicating a possible diagnosis of pseudothrombo-(ACT) rose from 130 to 760 s. Protamine reversal resulted cytopenia. We were, however, intrigued by the inconsistency in an ACT of 129 s. Postoperative chest tube drainage of the results and the absence of normal platelet counts amounted to 520 ml in the first 24 h. Only one unit of blood with citrated containers, which have been recommended for was transfused postoperatively, keeping the haemoglobin use in patients with pseudothrombocytopenia to avoid above 8 g dl -1 in accordance with our established transfusion protocol. Two further concurrent blood samples were taken platelet clumping. 6 A preoperative citrated sample showed in the postoperative period, using EDTA and citrate respect-thrombocytopenia with clumping, whereas an earlier sample ively. The EDTA sample showed a platelet count of 33ϫ10 9 containing EDTA demonstrated a normal platelet count. litre -1 and the citrated container a platelet count of 60ϫ10 9 Both samples taken postoperatively, containing EDTA and litre -1 . Both sampling bottles contained platelet clumps.
citrate respectively, showed low platelet counts and clumps. This inconsistency encouraged us to search the literature.
Discussion
Schrezenmeier and colleagues found that anticoagulation with not only EDTA but also sodium oxalate and sodium Thrombocytopenia may be a result of impaired platelet production or accelerated platelet destruction ( had the capacity to induce pseudothrombocytopenia. Ca ϩϩ -dependent complexes of platelet membrane glycoproteins
In summary, this case demonstrated that a low preoperat- 
